Production of glycosylated heparin-binding EGF-like growth factor in HeLa cells using vaccinia virus.
Heparin-binding epidermal growth factor-like growth factor (HB-EGF) is a 22-kDa, O-glycosylated protein. Because recombinant expression systems permitting a detailed analysis of the functional significance of HB-EGF glycosylation have not been described, a recombinant vaccinia virus designed to express HB-EGF was generated by homologous recombination of an intermediate plasmid vector carrying the HB-EGF cDNA and the genome of vaccinia virus and was used to infect HeLa cells. Production of immunoreactive HB-EGF was confirmed by immunofluorescence and radioimmunoprecipitation analysis. Furthermore, the expressed protein was shown to be a secreted, biologically active protein by radioreceptor and DNA synthesis assays of HeLa cell conditioned medium. The recombinant protein was purified from the conditioned medium using heparin-affinity fast protein liquid chromatography followed by C4 reverse-phase high-performance liquid chromatography (RP-HPLC). SDS-PAGE and Western blotting of the RP-HPLC-purified product showed an immunoreactive HB-EGF protein of approximately 22 kDa that was decreased to a 14-kDa protein by treatment with O-glycanase. Amino acid sequencing revealed an N-terminus that was characteristic of native, glycosylated HB-EGF. Interestingly, a Thr residue that is a putative site of O-linked glycosylation failed to be resolved. This system provides a valuable method for evaluating the role of glycosylation in HB-EGF function(s) as well as addressing other questions concerning HB-EGF structure-function relationships.